Transmission studies with Sarcocystis idahoensis of deer mice (Peromyscus maniculatus) and gopher snakes (Pituophis melanoleucus) were conducted to determine host specificity of various stages of the parasite. Sporocysts were not passed by four dogs or four cats fed infected skeletal muscle from deer mice. Seven white mice (Mus musculus) and 34 white-footed mice (Peromyscus leucopus) were negative for sarcocysts and liver meronts following oral inoculation with S. idahoensis sporocysts; however, excystation of sporocysts occurred in two whitefooted mice killed four hours post inoculation (PI). A gopher snake orally inoculated with sporocysts remained negative for coccidia for two months PI. Three deer mice orally inoculated and three intraperitoneally (IP) inoculated with tachyzoites from liver meronts developed sarcocysts in their skeletal muscles similar to those seen in deer mice orally inoculated with sporocysts. Liver meronts were not found. Ten deer mice orally inoculated and 10 deer mice inoculated IP with bradyzoitee from S. idahoensis sarcocysts remained negative for sarcocysts and liver meronts at necropsy 17 days PI.
INTRODUCTION
hosts. Following establishment of the The prevalence, life cycle, and deer mouse-gopher snake life cycle, pathologic observations of Sarcocystis further investigations were conducted to idahoensis Bledsoe, 1980 of deer mice determine whether white-footed mice (Peromyscus maniculatus) and gopher (Peromyscus leucopus) and white mice snakes (Pituophis melanoleucus) have (Mus musculus) could serve as inbeen described previously.' Before distermediate hosts; because colonies of covery of the deer mouse-gopher snake these mice were maintained at the Unilife cycle, experiments were conducted to versity of Illinois, a source of mice for determine the definitive host of S.
continued experimentation was readily idahoensis from naturally infected deer available. The possibility of transmismice from Idaho. Because coyotes (Canis sion from gopher snake to gopher snake latrans) and bobcats (Lynx rufus) were and from deer mouse to deer mouse was relatively common at the trapping locaalso investigated. The present report tion near Hammett, Idaho, transmission describes the above transmission exstudies were undertaken to determine if periments with various stages of S. dogs or cats could serve as definitive idahoensis.
MATERIALS AND METHODS
Four cats and a pregnant beagle bitch were purchased from a commercial source and maintained in isolation rooms at the Veterinary Medical Research building of the University of Illinois. Isolation rooms, cages, and feeding utensils were washed, steamcleaned, and fumigated with NH 4 OH prior to use. The pregnant beagle bitch whelped six puppies which were weaned when seven weeks old; they were maintained in the isolation room until the end of the experiment. Dogs and cats were fed commercially prepared dog and cat food. When eight weeks old, four puppies were force-fed ground skeletal muscle from deer mice (Peromyscus manicutatus) previously trapped in Idaho and naturally infected with S. idahoensis. 1 The remaining two puppies were uninoculated controls. Two cats were each fed two infected deer mice, and two cats were each fed one infected deer mouse. Fecal samples from all dogs and cats were checked several times prior to inoculation and daily for at least 25 days after inoculation (DAI) by a Sheather's sugar solution flotation technique.
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Sarcocystis-free white mice (Mas musculus)
and white-footed mice (Peromyscus leucopus) were obtained from colonies maintained at the University of Illinois. Seven white mice were orally inoculated with -15,000 S. idahoensis sporocysts each from a gopher snake as described previously. 1 Seven white mice served as uninoculated controls. One inoculated and one control mouse were killed nine and 31 DAI. The remaining inoculated and control white mice were killed 80 DAL Thirty-four white-footed mice were inoculated with S. idahoensis sporocysts: nine with -10,000 each, three with -25,000 each, seven with -50,000 each, 14 with -150,000 each, and one with -500,000. There were 16 uninoculated control white-footed mice. One white-footed mouse was killed 7 DAI, one 34 DAI, two 78 DAI, and the remaining mice 135 DAI. Uninoculated control mice were also killed at these times.
All mice were killed by cervical dislocation. Tissues, including skeletal muscle, were taken, processed, sectioned, and stained with Harris' hematoxylin and eosin Y as described previously.'
Two white-footed mice were also orally inoculated with 3X10 B sporocysts each and killed four hours later to determine if excystation occurred. In addition to the normal tissues taken for histologic examination, impression smears were taken from the pyloric region of the stomach, from three equidistantlyspaced sections of the small intestine, and from the large intestine; they were fixed with absolute methanol and stained with Giemsa.
s Wet smears were taken from the same locations as the impression smears, mixed with a drop of 0.85% NaCl Solution on a microscope slide and observed with bright-field microscopy.
Feces from a young gopher snake (less than 50 cm long) remained negative for coccidia for at least two months prior to oral inoculation with S. idahoensis sporocysts. Sporocysts obtained from another gopher snake previously fed infected deer mice were washed and concentrated as described previously. 1 Approximately 3X10 6 sporocysts suspended in reptilian Ringer's solution 8 were introduced directly into the stomach of the snake with a long blunt-tipped pipet. Following inoculation the snake was fed young Sarcocystis-free white mice at least once a week. Fecal samples were checked for coccidia for two months PI by a Sheather's sugar flotation technique. 11 An experiment was conducted to determine if tachyzoites from liver meronts were infective for deer mice. Five deer mice were each orally inoculated with -1.5X10 6 sporocysts. Seven DAI two of these mice were dead; two were near death and killed. The livers of all four mice were pooled and ground in a glass tissue grinder in Ringer's solution. 8 This suspension was filtered through cheese cloth to remove large debris and the filtrate, which contained tachyzoites, was used as an inoculum. Three deer mice were orally inoculated and three intraperitoneally (IP) inoculated with at least 10 7 tachyzoites each. There were three uninoculated controls. Two DAI the deer mice inoculated IP had ascites. At 3 and 5 DAI, 2 ml of fluid were withdrawn from their peritoneal cavities with a syringe and used to prepare methanol-fixed Giemsa-stained smears." One deer mouse inoculated IP, one inoculated orally, and one control were each killed at 10,18, and 30 DAI. Smears and tissues were taken and processed as described previously.
A similar experiment was done to determine whether bradyzoites from sarcocysts were infective for deer mice. Heavily infected skeletal muscle was removed from deer mice 150 DAI with gopher snake sporocysts, placed in mammalian Ringer's solution, and ground in a glass tissue grinder. The resulting inoculum was used to inoculate 10 deer mice orally and 10 IP with 10 7 bradyzoites each. There were 10 uninoculated controls. All deer mice were examined at necropsy at 17 DAI with smears and tissues taken and processed as described previously.
RESULTS
Fecal flotations of all dogs remained negative for coccidia before and after oral inoculation with sarcocysts of S. idahoensis from naturally infected deer mice. Two of the four adult cats inoculated with S. idahoensis passed low numbers of unsporulated oocysts identified as Isospora felis and Isospora rivolta prior to oral inoculation. However, fecal flotations of cats remained negative for Sarcocystjs-like sporocysts for 25 DAI.
All white mice and white-footed mice were negative for macroscopic sarcocysts at necropsy. Sarcocysts and liver meronts were not found in histologic preparations. Excystation had occurred in the two white-footed mice killed four hours PI with 3X10 t; sporocysts per mouse. Sporozoites identical to those found previously in similar excystation experiments with deer mice' were found in impression smears and wet smears of the small intestine. Since sporozoites were not found within the epithelial cells of the intestine, the fate of the sporozoites is unknown.
Fecal flotations of the gopher snake inoculated with sporocysts of S. idahoensis remained negative for coccidia for at least two months PI.
The three deer mice inoculated IP with tachyzoites from liver meronts developed noticeable ascites by 2 DAI. Three DAI, 2 ml of clear fluid was withdrawn from the peritoneal cavity of each mouse. Giemsastained smears contained free tachyzoites, five of which measured 1X7-8 (mean 1.0X7.4) ,um, and tachyzoites within mononuclear leukocytes. Macrophages and cells which appeared to be lymphocytes contained one, two, or more tachyzoites. Tachyzoites within mononuclear leukocytes did not appear to be surrounded by a clear vacuole. Five DAI smears prepared from ascitic fluid contained stages similar to those seen at 3 DAI. Control deer mice and those inoculated orally with tachyzoites did not develop ascites. Sarcocysts containing metrocytes similar to those seen at 13 and 18 DAI of deer mice with sporocysts 1 were found in the skeletal muscle of IP and orally inoculated deer mice 10 DAI with tachyzoites. The sarcocysts were surrounded by a clear parasitophorous vacuole. The wall of several sarcocysts appeared to be detached from the parasite and extended into the vacuole. At 18 and 30 DAI sarcocysts were also found in IP and orally inoculated deer mice. They were the same approximate size as those sarcocysts seen at the corresponding times following inoculation with sporocysts. 1 Liver meronts were not found in in-oculated deer mice. Uninoculated control deer mice were negative for sarcocysts.
The 20 deer mice inoculated orally and IP with bradyzoites were negative for macroscopic sarcocysts at necropsy {17 DAI), and for meronts and sarcocysts in histologic preparations.
DISCUSSION
Sarcocystis species usually have been found to have a narrow intermediate host range. Sporocysts from the feces of dogs fed Sarcocysiis-infected beef were not infective for lambs; 9 sporocysts from dogs or cats fed Sarcocystis-infected sheep were not infective for calves; 1K and sporocysts from coyotes fed infected skeletal muscle of mule deer were not infective for a calf and 2 lambs.
1 " Guinea pigs and hamsters could not be infected with sporocysts from cats fed infected mouse muscle; 21 * rats could not be infected with sporocysts from owls fed infected mouse muscle; 15 and domestic rabbits could not be infected with sporocysts from cats fed an infected cottontail rabbit. 6 However, passeriform families (Fringillidae and Ploceidae) became infected following inoculation with sporocysts from opossums (Didelphis virginiana) previously fed sarcocysts from cowbirds (Molothrus ater) and grackles (Cassidix mexicanus) (Icteridae). 2 In the present transmission studies, sarcocysts were not found in white-footed mice (Peromyscus leucopus) and white mice (Mus musculus) following inoculation with sporocysts which originated from a gopher snake fed infected deer mice (Peromyscus maniculatus). SinceS. idahoensis originated in Idaho, which is outside the geographic range of P. However, these experiments have been questioned because bradyzoites were used as a source of inoculum, a fact which is in contradiction with recent discoveries on the life cycle for Sarcocystis species, and because they were inadequately controlled. In transmission experiments in the present study, deer mice inoculated IP and orally with tachyzoites became infected with sarcocysts, while deer mice inoculated with bradyzoites remained negative. Tadros 23 was also unable to transmit a Sarcocystis sp. from vole to vole (Microtus agrestis) by oral inocula-tion with bradyzoites. However, Kramtachyzoites is unknown. In a previous pitz et al. 12 were able to transmit study, doses of over 15,000 S. idahoensis Frenkelia glareoli (syn. F. clethrionosporocysts per mouse commonly caused myobuteonis 1 ) , which is closely related to death 7-9 DAI. 1 These deaths were Sarcocystis species, from the bank vole associated with maturation of meronts (Clethrionomys glareolus) to other bank (and development of tachyzoites) within voles by IP inoculation with merozoites hepatocytes. Cannibalism among deer (tachyzoites) from liver meronts.
mice or other sylvatic populations may The significance under natural conprovide an alternate mode of transmisditionsof the experimental transmission sion via ingestion of tachyzoiteof S. idahoensis from deer mouse to deer containing tissues of acutely infected mouse via oral and IP inoculation of animals.
